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WD 20041038122 PCT/ AU2003/ 001402 1 A BEAM Techni cal
Field The present invention relates to a roll forned
beam and a nethod of roll formng beam s The
i nvention has been primarily devel oped in order to
WhHHedee2 a rel atively |ight wei ght beamR§T/AU2003/001402
substantially rectangul ar,cross-section for use in
housing and construction_ npst particularly home
extensions, and will b# BEAM i bed with hereinafter
with reference to this application. However, it should
be appreciated that % Hléﬁ{ﬁbtlélon is not limted to
this particular field use. 10 Background of the
| nThepresent nentiborebates fo kmlivfamleldlbgm amka glathod of wotl ferginigon
beam as used in honme extensions, is produced by
JaJB‘i ning two roll formed channels of C-shaped cross
sedhé¢ immertion hay feem piieaity d@*BIOp@on andgt Foaproduce 8 selaivelyilight
willf #lha2dy ARBGRS 3eh R rw&s {sbordoB! foc KREVR BERMI fnd
t annel's ¢ Is relative to each
coptiiuesion, st oarticularly koms eﬁ?ﬂ&l@é @éa‘{ﬂl baaesstibrg, withokeragtter

with ERRELN0 ﬂﬁJ‘éﬁrEQ&aﬁ@n Rl Qt shb@alek Rhradked @Bt thb thventiofi @Te
condi tion e two channels can ki nk and/or separate

nof hmiipddmthisirpiorar feld@{en general Iy results in the beam
failing. Another disadvantage of this known beamis
production is atBdckgmund of the mveiyion t W0 nman operati on
involving: roll _formng the two C shape channels .
poSpe oaﬁloﬁglwwméﬁaﬁﬁs\l%wﬁlhwgl T ! m PR SYIRSIORS: o

pr&ﬁaédqublﬁ& WP FOESEINREY BRI DEhabdll dréts BeckibrStochea bam
ject of the Invention Enbodi nents of the

ggt er .
Of;5"1° @WCY%%?Q%n substantially overcone or at |east
anmehé diﬁa’dfv&tage ASoddtedWithethi® kndwhebeab ot fhrei tev clantels can slip

rolgb i 8 R R B e B e Brted gl

mdkégrreaking ﬁdim.t kil cynditioms, almgwb ahannelmkmk eud/@eparate

d
'ﬁqnh{%rfrgelf&?tﬁ n%‘ﬁhum r%/ers"g %9% seco d%da?lant?dg%[magwf

thil el @hmmapﬂoéuctwﬂ nredleawt 2 mm@mwm@a@honaw%m toll

e T

peffpmsng aqeksing gm@mn to join the els together

‘Object of the Invention

Embodiments of the present invention substantially overcome or at least ameliorate

one or more of the above prior art disadvantages.

Summary of the Invention

In a first aspect, the present invention provides a roll formed beam of

substantially rectangular cross-section formed from a unitary piece of metal, the beam
‘including:
opposed first and second substantially parallel walls formed with at least three

adjacent layers of said piece of metal; and
opposed third and fourth substantially parallel walls between the first and second

walls, one of the third or fourth walls having a seam joining two opposed longitudinal
edges of the piece of metal.
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wal | s, one of the third or fourth walls having a seam
joining two opposed | ongitudi nal edges of the piece
of nmetal. WD 2004/038122 PCT/ AU2003/ 001402 2
Preferably, the opposed first and second walls are
formed with three adjacent |ayers of said piece of
Wpp4138122 n one form the three | ayers spatcTiAveozoiior e
width of the first and segond walls. In another form
the three layers in the first and second walls are
pr ePesfeblyy teopesdd firhand sccendowillsyasy &oreed with direes prhasning

th%m%kﬁe@|f the width of the first and second
-~ wal |'s and one layer spanning al| of the wdth of %‘g[g

fi r & ong famsthe ey laxers P@n ﬂieﬁnfafﬁ widk Hirghand secerdavafl

anh@lelf foMh, W thted Y:HE:5 i Bk Frdi RRY ROsHA veallk @fel Iﬁéferaw faned hen
the two hal f rmt e

D BeR, gﬁe@wwwrw@}vﬂfsﬁ%wﬁl o SR

anH\6Be 1y Sfanmigeflies eHalwidth hf ﬁeﬁrsﬁailjd aasem Wails.o Iﬂ caly emBodﬂ}:ﬁent

sai i e 0 s..fo
o3 P v G s T e it Fetof 1p SR ainb el S o le®
widithdayos dovmpledfean &ltdripr.al so i ncl udes a pl ural ity of
out iR [ [ n
© oun T, ek fr@0GRY Sicb BGLAL 168Powol Mot sl feditocen:
laxem af @aié gigte of peetad i the region pEits fowrscoinsrs@ad ﬁlre@fed ewey fom the
§e96Hd3ﬂL¥Val s, wherein one of the indentations is
orms the seam The first and second walls are

pr effber %ﬂsmwr@mbly algo inglydestarnlurelijy phouivgdly sonces ipggniatons n
in FheSBREP R ﬁ@t{heﬁélls 108 pRIESRE R 1BY ﬁéhh'l fﬁBlu&Hs QMbéj&fin Shaced

met hod of roll_ formn subst
infoplse g i O GG BB S Pt e D3 ) ‘bt PO
fofrha@lby Be8&, Of et aII t he rretzlao? conprl sing the
f ol LN equent i.al steps:
L TR ® S Soce R BBl s B i i B e s
| ay & Sseaind asped, thijiresent inventiaipebvives ehethodsaf eqll foing mlgpamh e
ter.edges of the netal t s
ot Gl o oS B o £ L ARG, AR bl or el
themchaf cotmpesidg tht folowedg sqentidssps: f ol di ng the f ol ded
ar . . t
o s 3P ofhackd ST BhRned bt e Bar RERHD RSB Hid ot
in saihmetakpidceiend of the flattened sections; and folding a

J o'fcﬁdllﬂé} Jﬁ%ﬁk@ Yo f ﬁlctrﬁéalaﬁéc@%? Al prGh L1 Risht. angles to the

ges of nmetal “piece. In one form

Itu
ﬂaﬁtw@gﬁqcsms@% &16@&*@@%?@(1 af*ée %%@F@ﬁ%l"?s f ormed by:
f ORARP S RS ouldf edges of the metal picce at approximately right angles to

the flattened sections near the innermost end of the flattened sections; and

—

folding a joining seam between the adjacent outermost longitudinal edges of the
metal piece.

In one form, the flattened sections are preferably formed by: forming a pair of
spaced apart channels in the metal piece, the channels each having & base and two sides;
and flattening the channel bases against the remainder of the metal piece with the sides
therebetween.

In another form, the flattened sections are preferably formed by: forming a
channe] in the metal piece, the channel having a base and two sides; and flattening the
channel sides against the channel hase.
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spaced apart channels in the netal piece, the channels
each having a base and two sides; 30 and fl attening

t he channel bases agai nst the renmi nder of the netal
piece with the sides therebetween. In another form
the flattened sections are preferably fornmed by:

WO 0443312 a channel in the netal piece, trowavkmneed:
havi ng a base -and two sides; and flattening the
channel sides against the channel base. WD 2004/ 038122
PCTPrefiedlys e Ghannd bag(Priskdre flattshed byt diewiod togeiber thaedgesof

th!s?iﬁéé %ﬁ&ttﬁe@ﬂ eIQrﬁo?é"ﬂ:@&éSget her the edges of the

des of each e channel ('s) remote the base(s)

Th e Theputpr ederyeod toy m%plﬁe@taémreéﬁr@&efog{ed 9% arapxapatsly right
angRh fhate BiteRN BRI ﬂﬁeﬁbﬁpr&m@wy 1583551b:2Shd ﬁngda er thé Aitepdaed

channel bases approxi mately. 15% al ong t he ‘E}?téhl @{j
chppe] 1S ¢ AR Pl Rt fEs 4506 Btalrpiecs HPcPé%fe% detiges
a@foxhﬁh&lyméhﬁllmgwse@ﬂleaa&erféﬂ ENE b%s,és f}?@kdiﬁﬂata% 15*{? along lthe

te t angles to the flattened channe

leﬁglg%foéﬁzfg’g gF ®45% along the Ilength of the

f | atihe owtet ed%mfdhe inambﬁlecern prefudbiy folldd @t approxtithatelpreight|

' refer f ol

e g B LB oy, g e, PR BTt of i flenet
cham®d hisen g Theholded muyten edgestdfghd hmal gln@dare Tefetbin felded at
apgﬂ)‘}gxﬁteg(b{@ %r%? %j QYR lnef JEe] Bhsed g‘plplrc;éc zﬂxl,l gf‘% Gfond ife

at appr oxi mat e Nt es to the
lclligﬂa@ftthﬂribﬁenéﬁmbaéaﬂses appr oxi mat el y 15% al ong the
| qug H:ef%d blaRrablyadidoCinQthcs lﬁﬁrﬁ&!h%' ﬁ? of }El%@t ﬁf@ﬂeﬁ@@ five,

preferably alsq’includes formn uralit
indgntetienspp yher el piece befart the fakdies ﬁ%telt figesneh %? mﬁvaggléce
reR8vdb %ctﬂﬂﬁenﬁctpktﬁ{lle%sF@tIﬁ%tpﬁdger@ﬁm &feeh’ﬁﬁnﬂﬁ{n@breﬁobl@e’de
is relative to att ened, channe es. . Ina .
befyesn S aoned F]Fﬂm‘g e 3 R oA PGtk s Pt W
ourl@dli; badatieched biRnndbadaases and one indentation is
folded into the metal piece outwardly of each

flattened cha tion of the

Dr awi ngs Pref ;@f&gﬁ&%ﬂggﬁ‘i b?{hg@%?ﬁ g i nvention wll
NO\Brefred aﬁmhﬁmd ,of e invutionfwitt xewrpd eascraiad,ch\%lh Way hdf Bxample
elation to the acco n Wi ngs in iC Fig. 1

Drrl%marelé‘fw §%&§%°€?IPB%§P“EW8'Y[W%W%$ a first enbodinent of

a Figaiisscaasdeatignal end vieve of & fieshbmimdimeRt ofsa Beatnoac@itding ®

cross-sectional end views of the beamshown in Fig. 1

mven%l : ;
8 sequential roll form ng stages;
F1gs 2 to 37 are cross-sectional end views of the beam shown in Fig. 1 during

sequential roll forming stages;

Fig. 38 is a roll forming flower diagram corresponding to the stages shown in
Figures2t021;

Fig. 39 is a roll forming flower diagram corresponding to the stages shown in Figs.
2210 37;

Fig. 40 is a cross-sectional end view of a second embodiment of a beam according
to the invention;

Figs 41 to 76 are cross-sectional end views of the beam shown in Fig. 1 during
sequential roll forming stages;

Fig. 77 is a roll forming flower diagram corresponding to the stages shown in
Figures 41 to 76;
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25 Fig. 38 is aroll formng flower diagram
corresponding to the stages shown in Figures 2 to 21;
Fig. 39 is aroll formng flower diagram correspondi ng
to the stages shown in Figs. 22 to 37; Fig. 40 is a
cross-sectional end view of a second enbodi nent of a
whweapssiezording 30 to the invention; Fi FSTAUz0H00TH2 ar e
cross-sectional end views,of the beamshown in Fig. 1
durin sequential roll formng stages; Fig. 77 is a
r olFig- ?%lsm crRgs-peciinnelrend Vigyro it repbadio et iofgbeam acrading to
thSihd@8sa-Shown in Flgures 41 to 76; WO 2004/038122
PCT/ AUZ003/ 001402 Fig. 78 is_a cross-sectional end
vi 848 dP 1 L am@rﬁs‘a@p%ﬁé visws of the heamnthowr i Fig- 1 dwinghe

mmﬁm@mhﬂnmnmﬁgﬂﬁggg to 113 are cross sectlonal end
am shown in Fig. ring

t he, b uenti al

r oFfe- #ﬁ‘{mﬁ’” g tlowier dhagramy efiehdis Giipe pgs sheyn on

H@kﬁMBﬁoﬁIagran1correspondlng to the stages shomn in
115 is ar

Fi rmng, fl awer
i 5 S Srliduembisdon sy ohebadie o B R Rt e o
98ttm11131&;d and Fig. 116 is a cross-sectional end view of
u .
gt o0 E R <Ry BEPRLAF SR ordbel? sichine
to theiwyatipint s Referring firstly to Figs. 1 to 39, there
is showmn a first enbodinment of a roll formed beam 40

of substputiiledl DescFipaidRBftHePreferRIEMSsdimentst or med from
a unitary piece of netal 42, in accordance with the

i nikefarring firstly & Bigs. btes)9, thereiarshiwn Ffixgt embodimentyd a nollformied s
I
e£Jh 4§ bor Qﬁ)gtaﬁtﬁﬁ)? Rl blo Gl seBh rimdd 687G u;&gzgy%es a{’?ﬂ}g%t{lo m

hiee adj acent |ayers 44a, 44b and 44c
42dﬁé“&6@mﬁéﬁﬂmﬁﬁqmﬂﬂww~of said netal piece 42. The beam

40 Ak Sest SN Fig 11, 1he bl B5has ¥Rl aldd Bbond ipRralist Yvalld Meanvals! S
fOIBEQ%ﬁnd 46 epr?sent the tqop, and bottomwalls of the

tilayers (4o, Hhoand dAg i fom 46k andfec respRgtieliet
said frictatl plamhzf m isdam&u Hbﬁge@di*iﬂy&i)stdﬂad sl @bht, ivakd, Sedvaliaupand 0

NN R oy I RN
oppaskdthidd aiid fourth substant:lal parallel walls 48 and 50 which, in use, represent the
side walls of the beam 40. The wall 48 includes a folded seam 52 which joins outermost
longitudinal edges 42a and 42b of the metal piece 42, as will be described in more detail
below.

The side wall 48 of the beam 40 has three outwardly concave indentations 54a, 54b
and 54c formed therein. The indentation 54b is a by-product of the seam 52. The side
wall 50 has three similar indentations 56a, 56b and 56¢.

The triple layer top and bottom walls 44 and 46 are formed from an inner layer 44¢
that spans between the two side walls 48 and 50 and two half layers 44a and 44b that each
span approximately half the distance between the two side walis 48 and 50. The triple
layer construction of the top and bottom walls 44 and 46 adds strength to the beam 40.
The triple layer construction also extends around the corners of the beam 40 from the top
and bottom walls 44 and 46 in the direction of the side walls 48 and 50. This reinforces
each of the side walls 48 and 50 in the regions 58, which are each of approximately 15
percent of the overall length of the side walls 48 and 50.
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| ongi tudi nal edges 42a and 42b of the netal piece 42,

as Wwll be described in nore detail below The side

wal | 48 of the beam 40 has three outwardly concave

i ndentati ons 54a, 54b and 54c forned therein. The

i ndentation 54b is a by-product of the seam 52. The
wOos20pke938125 wal I 50 has three sim |l ar i ndemCahinmmnoEGa,

56b and 56¢c. The triple layer top and bottomwalls 44

and 46 are forned froman i nner |ayer 44c that spans

beThackean h bastaksizhi of & 10mam (ie thipgvalln d8 51l 59hé V@%oﬁﬁ&m (ie.
thé @an@ U8 afi ) aﬂqs féRcdd TR G thmﬁéss @epbﬁnomt(@w nﬁﬁd

e di stance bet ween the two side walls 48 an

mﬁttf?flﬁblaé prodused by A Pieeh damigid: oFwe ﬁ@ert Jarsfcla%‘os%f)g BWI s
15%g§@1¢glﬂ§m@d5x@§1r@ﬁﬂ{,h to the beam 40. 30 The triple
¢ s o et BBe PORSS SE T SORtGH o SRR
(ncbt Rhdviif. The LEip amﬂ opa‘ratioﬁn ef 5tod&‘ozwﬂ1hgl Iﬁaog%e aieaveh @nc_ieil'dtntoﬁ by
I S. n &N e
pefsSisson S B3 GF fr S i B s ilied RoskP i BP sl

peFigen? tof37tshew dheeseghdntidlenoljt forngifig tstagessthel piewa bf sewB 4and

uny eg%oeg\ghoé%g %sttﬁ%%&g%/ ﬁg%%ﬁévgsoa]rﬁﬁ :f)onﬂ,glg ﬁg@er?%?ﬂh@at
is equivalentdé th@Mﬁo(nmg stages-rhowwainl Rigsq2 toddid Fips 39 shawis ngther roll
fo WP alfaés i ngégﬂngﬁég{ RRNERA fErlhdRBENDN A i@ G r@rth)

BHP Steel "Limted. Two ot
37p asilst thepplldfprming deﬁgraﬁé Boveer dmme%@%%ﬂdﬁ&onﬂdﬂed

se@@%%ﬁr P QJEQM cﬁscﬂ?ﬁon%@ﬁl@‘r&iﬁbhﬁng @'efﬁﬁéh B¥s hilgyspr ocess

fofm.ng on

Y G A Rt otﬂaet%ﬁa RpERO AR Spoowh Bt Ry o
wHIRGI B @ palf 6F spRk eﬁhﬁdlmpbamfhavmg b AR $0:540d Irlesides 6Ob.

Tth'i?"’Fﬂ%:thl&g? .aretﬂ”%d@ﬁene cappsti5e Ermaiet oL Ok Sislinifhe 32 it

the sidesiRgbavages fildisg t}he gide 606 umet thé babas 60a (sdangom t form

il o ST 3 AR e S0 B e P e g

at eppréxifigelyirizht sigksg Esths lottaned secfiong<2, Reat dlezblz-ter Biggs oBthe
ﬂaﬁ&%&@ec 5}8%‘3 Shto tﬁé Jhagelgf)m liflé~I qpe 'Théjfo?cﬂ& ?ets 64 %f the

rvalent " to t sta
mez@ pleee 423ate thew falded, neargher iphar eﬂgw of the eagir @n@ebsﬁenom %er

to o eft'x? &%ﬂhzﬁl?eﬁﬁﬁl LGS BRichRAM eRdin Fi The two

anat o general” description gf the roll

lorgitdinsh gfggp@zaml oF g anstal Besecincire forn foldpd intothee e 32 (a5
beﬁ 'sﬁﬁﬁl iR ”Btt@fonﬂ the ke%taﬁ dr bb( MPHokindid BE shape shown

] g %f{“Bhas a pair of spactgtgisa% [1

chglﬁﬁ Pdo 66 Sé%ﬁ samﬁi ﬁ@b ot of bapn JR god s e 9

forkli€y Sd@n ngik? b‘@aﬁﬁ@s ©0Bosarst thd @t bhdsdinae df aigabeant 10 ke
. l.e of, the net
iAo e Sentsge ROt g ot Ry 0l Bom b PR e s
triffl® teyér@Rtorriagt top Whlls T20ind G4 mee formed from full width outer layers 72a,
74a and two intermediate and inner half layers 72b, 74b and 72¢, 74c respectively.

Figs 78 to 115 show a third embodiment of beam 80 and the method of roll forming
same. Like features to those of the first embodiment of the beam 10 are indicated with
like reference numerals. The beam 80 differs from the beam 10 in that the triple layer
bottom and top walls 82 and 84 are formed from three full width outer layers 82a, 82b,
82¢ and 84a, 84b, 84c respectively.
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triple layered flattened sections 62. Quter edges 64
of the netal piece 42 are then folded at
approximately right angles to the flattened sections
62, near the outer edges of the 20 flattened sections
62, into the shape shown in Fig. 30. The fol ded outer
weiiessied of the netal piece 42 are themCiabziemodorar
the inner edges of the flattened channel sections 62,
to formthe substantially rectan ul ar configuration
s hbgLii6rshgsyscp fogth e g&d‘rlh%\fea%g’s‘h%% Tt
firdt %Bb&ilmsd@ 8 He%Inaio & %ﬁaté@wﬂq Bied ﬂaﬁ&né@ﬁmax i Bed 90

seam b5 best shown in Fig. 1) t E
diffeat-from @hm st 8. fhabhe il 1aver cwsgucﬂgﬂr(sewsppb S digd) 77
doS MV exend ReMdis@meoshidRNt of beam 70 and the net hod of

roll formn Li.ke f ures to tho f the
€ | Ty RGBT Qn e ek (S es AP PAIES TR A LLAE TUeT foe
knbivk &vol fRft e I EFistlyTalifhgh thdhee bmﬂy K&vxér filfiectiesm farecabletithe

b 1Q.in that th le | It d I
sy S 190 bR e bt PRGN, St P Bl b8,
Sedohily athel beams havd upoeveld mtsmnalmgxdltymmphad to ﬁam tpp part

74b
gt RO b SR 3 05 2
singlrrol ftgmmsawnﬂratmmu whdchf regits) meIQWQrdahﬂhb%tSdPW?lﬁéaﬂF P@SéStan
eﬁ@%ﬁewhangﬁn Opea€ ch 8k ﬁ)tdﬁéédvﬂr(;nh a vati

rence numer a he beam 80 d| fers fromthe eam
mategialsringlpding nrﬁ@ateﬂ.mprp duptswhigh gequiserne HubersHias Fpishing
Fnﬁﬂg 8¢ ks Ex@%@tﬁetfcﬁlﬁﬂbl%ﬂ[ngemﬁﬂ ke Wdéﬁdﬁo@sl«lﬁe@ﬁné &y @6t
2a, 82b, 82c_and 84c res ect el WO
repivmﬁlemzmpefﬁ %&9&%@7‘3 21 gnd tg cazy S§

f OWlthdugle tﬂ@qﬂieﬂfﬁmtha@taeeh Iaesciamrmmefeteh&eemfspmﬂaremnms it

ose of .t f.be m
-capbizeiy by bprecstEL s A et B e gion s e fmbndily

mﬂwﬁmaﬁﬁmELOWIthe beam 10 in that the trlple | ayer

construction (see regions 58 in Fig. 1) does not

extend around its inner corners. The enbodi nents of

t he beam descri bed above posses nmany advant ages over

the known two part beanms. Firstly, although they are

slightly heavier, the beamare able to span 50 to

100% | onger dlstances then a correspondingly sized two

pi ece beam Secondly, the beans have i nproved

torsional rigidity conpared to the known two part

beans of a corresponding size. Thirdly, the beans can

be produced by a single man, 10 single roll form ng

operation which results in | ower |abour costs, |ower

pl ant costs and reduced manual handling. Fourthly,

t he beans can be produced froma variety of

materials, including pre coated netal products which

require no further surface finishing. Finally, the

beans are aesthetically pleasing with the indentations

serving to both
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replicate the appearance of a steel or tinber beam and
to canoufl age the seam is Although the invention has
been described with reference to specific exanples, it
woul d be appreciated by those skilled in the art that
the invention may be enbodied in many other forns. WO
wo20e43088122 PCT/ AU2003/ 001402 7 d ai necT/Auzefs/a0mbd
formed beam of substantiajly rectangul ar cross-section
formed froma wunitary piece of netal, the beam
Clpimst udi ng: opposed first and second substant i al | y
pay al Ip@iou%hﬂea e Uﬁﬁb%ﬂnﬁﬂly%ctdnﬁﬂﬁﬂ crbdilsEfion fordéli AGEA!

| ayers of said piece of nefal; and opposed third and
W%PIF‘W@H‘B@% gﬁtbF"’d’PW‘lﬁ%al lel walls between the first
andoppB&e Mest an@kdcond SBQar@ifllyt feallelnivalth PBfmddosied & Lvusd thide

having a_se oini n opposed | ongi tudi nal edges
adigpent ] rsrﬂfé%iplﬁ% ?Pand\é\o The beamas clained in claim

1, wpesree Itlﬂrdtah& fsl @s:etdnﬁaiiy ﬁdralhhdalké:@mbdn tia fiss andi second e

t h t f d R
Gl b i IS5 GR 5l  BUS Sl R e B SGR
edgds ofthe piapef memhan the entire wwdth of the first and
I
o R T hind] S UBAT L8 D Bt

Mmm@“ah@rwwthy@mfﬁmplpmmﬁabf met al spanni ng
appr oXinBBlagl % chAghdd it HBmW Hheein 1he (de 1528 shid Bd enfiRGvidth
second wal [ s and one |ayer spanning all of the width

of g fishandmpqord walldd  second wal I's. 5. The beam as cl ai nmed

I N4.Cl g bdam WO GlhRAR it BRIt YowHeadid thel tiied 1dyaesaﬁ $hef f@ktnand he

xterior The be cl ai ned
SeOpR L PR R 5 o R 6 e g e g et el e i
of itlidt fakti 88 .sechHnd Wals Riodhe afyeCipanritgdali 6f tha ywidth @f de firkteand |
‘F § ?e]{jl ng cl ains, wherein the beam al so i ncludes at
Seqopy 8 adj acent | ayers of said piece of netal in
the r aye beannis diimed iietaim é owkercin ta twal halewidddlayerelyrf them
be:&ql-? é‘riorst and second walls. 8 The beamas clained in
r] wherein the beamincludes three said 25
adp.ac é‘rht beaay & dainéd alain b wiseinothe i balf widt lagers for B
be‘%ﬁmﬂ .5, four corners. 9. The beam as clainmed in any one

of the preceding clains, wherein the beam
7.  The beam as claimed in any one of the preceding claims, wherein the beam

also includes at least two, adjacent layers of said piece of metal in the region of its four
corners and directed away from the first and second walls.

8. The beam as claimed in claim 7, wherein the beam includes three said

- adjacent layers of said piece of metal in the region of its four corners.

9.  The beam as claimed in any one of the preceding claims, wherein the beam
also includes a plurality of outwardly concave indentations in the third and fourth walls.

10. The beam as claimed in claim 9, wherein the beam includes three equi-spaced
indentations in each of the third and fourth walls, wherein one of the indentations is
formed by the seam. ‘

11. The beam as claimed in any one of the preceding claims, wherein the first and
second walls are smaller than the third and fourth walls.

12. A method of roll forming a beam of substantially rectangular cross-section
from a unitary substantially flat piece of metal, the method comprising the following
sequential steps:
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al so includes a plurality of outwardly concave

i ndentations in the third and fourth walls. 10. The
beamas clainmed in claim9, wherein the beam i ncl udes
three equi-spaced indentations in each of the third
and fourth walls, wherein one of the indentations is

wepgpRed by the seam 11. The beam as cicaiavedsimoany

one of the preceding claing, wherein the first and
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claimed in claim 13 or 14, wherein the channel base(s)
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nnel bas roxi mat el
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- 18, The method as claimed in any one of claims 12 to 15, wherein the outer edges
of the metal piece are folded at approximately right angles to the flattened channel bases
approximately 15% along the length of the flattened channel bases.

19.  The method as claimed in claim 16, wherein the folded outer edges of the
metal piece are preferably folded at approximately right angles to the flattened channel
bases approximately 15% along the length of the flattened channel bases.

20. The method as claimed in any one of claims 12 to 19, wherein the method
also includes forming a plurality of indentations into the metal piece before the folding
the outer edges of the metal piece relative to the flattened channel bases.

21. The method as claimed in claim 20, wherein the method preferably also
includes forming five said indentations.




17. The nmethod as clained in claim 16, wherein the
fol ded outer edges of the netal piece are preferably
fol ded at approxinately right angles to the flattened
channel bases approxi mately 15% al ong the | ength of
the flattened channel bases. 25 18. The nethod as
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® relative to the flattened channel bases. 21. The
nmet hod as clainmed in claim20, wherein the method.
preferably also 35 includes formng five said
i ndentati ons. WD 2004/ 038122 PCT/ AU2003/ 001402 9 22.
The nethod as claimed in claim20 or 21, wherein three
i ndentations are folded between the flattened channe
bases and one indentation is folded into the netal
pi ece outwardly of each flattened channel base. 23. A
roll formed beam substantially as described herein
with reference to any s one of the enbodi nents shown
in the acconpanyi ng drawi ngs. 24. A nethod of rol
formng a beam the nethod substantially as descri bed
herein with reference to any one of the enbodi nents
shown in the acconpanying draw ngs. :




